Organizations seek environmental benchmarking to compare performance both across industries and among their own facilities. Comparing operations to find leaders and laggers in environmental performance is essential to moving businesses closer to effective practices. One current way to benchmark across facilities is by using publicly available data such as releases of toxic chemicals from the Toxic Release Inventory of the US Environmental Protection Agency. These annually reported data allow firms to compare their operations with competitors' facilities or facilities in the same locations. But these data are limited -the releases are not related to production levels at the facilities nor do they include all possible waste materials. While the availability and usefulness of common environmental data limits environmental benchmarking with competitors, internal corporate benchmarking can be achieved. One means for organizing internal corporate environmental benchmarking is an environmental management system (EMS).
An EMS attempts to capture the environmental burdens of an entire facility or organization and encourage continual improvement of environmental performance. EMS typically consist of policies, procedures, and audit protocols for operations that create waste materials or emissions. For example, if a process produces a hazardous waste, then the EMS will detail how the waste is to be collected, handled, and disposed of; who is responsible for each activity; and what to do if a spill or leak occurs. The system also provides for auditing practices and reviewing these practices for improvements. The development and operation of an EMS follows the general four-step plan of benchmarkingplan, do, check, act.
Many firms are implementing formal EMS across their organizations such as the ISO 14001 EMS. Some firms, such as IBM, have chosen to implement a corporate-wide EMS, where the corporate environmental personnel lead the development and management of a single system that is in place at all facilities worldwide (Balta and Woodside, 1999) . Other firms, such as Ford or General Motors, have asked individual operating facilities to establish an EMS that follows a common structure. In implementing these systems at various facilities, organizations are sharing informationlessons learned, suggestions for proceeding, documentation that applies to multiple facilities, etc. (In one sense, firms are using existing EMS implementation at one facility as a benchmark for subsequent facilities undergoing the task.)
The operation cycle of an EMS and the extent to which firms are implementing it across their organizations can greatly facilitate internal corporate environmental benchmarking. Generally, an EMS provides each facility with guidelines for operations such as an environmental policy and procedures that describe activities, as well as personnel designated with responsibility for environmental issues. Each facility typically undergoes auditing and review of operations. Each facility seems to be on common ground with respect to environmental issues, and ready to be compared with other facilities in the organization.
Unfortunately, benchmarking facilities across a firm remain difficult. Existing EMS frameworks do not require data collection and reporting of similar measures of environmental performance which would allow firms to benchmark operations. For internal corporate environmental benchmarking to become a reality, an EMS should be adapted to provide this information. The necessary changes are fairly simple in practice -requiring a common goal set and establishing common requirements for data collection and reporting. The information can easily be incorporated into existing EMS at facilities. This paper considers the changes in existing EMS frameworks that are necessary to perform internal corporate environmental benchmarking. Common frameworks of EMS are described, with a focus on the ISO 14001 EMS standard. The limitations of existing EMS for internal corporate environmental benchmarking are then discussed. Finally, changes to the implementation of EMS at facilities to accommodate benchmarking among facilities of an organization are proposed. The limitations and recommendations are applicable to any general EMS framework, although reference is often made to sections of the ISO 14001 EMS standard since this is a commonly followed framework.
Environmental management systems and ISO 14001 EMS have developed within organizations over the past decade as firms looked for a means to address changing environmental issues. Organizations recognized that compliance with regulatory requirements was not adequate for competitiveness and efforts turned to pollution prevention and monitoring of operations for proper execution (Hoffman, 1994; Yosie and Herbst, 1996) . The piecemeal oversight of facility environmental impacts by environmental, health and safety personnel was not sufficient to control operations. Firms began to implement EMS to capture the various activities with environmental impact. An EMS can encompass very different activities and environmental burdens depending on the organization utilizing it. An EMS incorporates aspects of the organization relating to the environmental burden and provides a structure for activities related to compliance with environmental regulations.
The general basis for an EMS is to write how a task with an environmental impact is to be done, do the task as it is written, and check periodically to verify that the task is being done as intended and, if not, correct the problem. This four-step process of plan, do, check, and act is often cited as the generic framework for initiating and maintaining an EMS (Wilson, 1998; Marcus and Willig, 1997; Woodside et al. 1998; Cascio, 1996) . First, an organization should plan for environmental compliance requirements and environmental impacts that may occur. Second, the workers should do what is necessary to avoid noncompliance and environmental damage. Regularly, the plan should be checked to assure that it is operating properly and all environmental issues are covered. Finally, an organization should act to improve the system or change any problems that have developed. Following this methodology should allow an organization to evaluate its conformance with regulations and lead to improvements within the system. The methodology parallels the standard process for benchmarking.
Plan -environmental policy, environmental impacts, and environmental goals An environmental policy is the central component of an EMS. The policy typically details the organization's recognition of environmental impacts and states commitment to continuous environmental improvement. As a corporate level document, environmental policies provide guiding values and goals for all members of the organization. The comprehensiveness of policies varies widely from vague, sweeping generalizations, to more specific goals and mandates. Another part of the "plan" is to determine environmental impacts and compliance requirements. The range of impacts and regulatory requirements may include wastes and emissions, materials and energy use, or potential hazards from accidental releases. The operations may include assembly lines, delivery of products, or office work. Once environmental impacts have been identified, most EMS include a set of goals or objectives for reducing environmental impact. The goals and objectives can be general, such as "work Environmental management systems with suppliers to reduce packaging waste". The objectives may change from year to year, but usually indicate an overreaching goal of the organization in terms of reduced environmental impact. Some EMS define specific targets for improvement of the goals and objectives. For example, while reducing packaging waste may be an objective, "reduction of packaging waste by 10 percent by weight over the next year" is a target. Overall, the planning step in an EMS sets the groundwork for the later steps. The commitment to environmental issues, the effort for continuous improvement and the establishment of goals and targets provides the framework for environmental personnel to focus their attention.
Do -environmental activities and environmental documentation
In the second stage, an organization outlines the actions for the EMS. Activities that fall under an EMS include work practices and operating instructions. An EMS will define the proper procedures for various tasks with emphasis on minimizing environmental impact or following environmental regulations. For example, activities such as handling waste materials or completing air permit reporting are included in an EMS. These activities are typically defined in EMS documentation. Documentation includes a wide variety of elements, including the environmental policy, regulations to which the organization is subject, procedures and protocols for activities, and records of monitoring and measurement. These documents define the activities of an EMS and how personnel across the organization should act to fulfill responsibilities and hopefully meet targets of improvement. The documentation puts into writing the structure of operations. For many organizations, the documentation of the EMS is the main task (Godfrey, 1996) .
Check -environmental auditing and environmental performance evaluation A third part of EMS is assessing the operation of the system. Auditing is the general term used to describe the evaluation of components of the EMS. Parts of an audit can include interviews with employees to determine their awareness of environmental issues and their responsibilities with respect to work being completed. Another common use of audits is examining problems that have occurred and have created an environmental impact. The audit would attempt to find the cause of the incident and recommend changes in the EMS documentation as an action preventing the situation from reoccuring in the future. This stage of "checking" allows for the environmental performance of the facility to be evaluated as well. This is accomplished by observing environmental performance metrics.
Act -environmental training and environmental communication A final component of an EMS is training and communication in order to allow the facility to act upon its environmental performance. Training and communication occur at many stages in order to improve awareness of the environmental impact of operations across all levels of the organization.
Training includes more specific instruction on personnel roles and performance. Training ensures that personnel are prepared for their specific job tasks and understand the impacts to the environment that could result from incorrect performance. Communication entails informing all personnel of the EMS, the environmental policy, and their role in environmental matters. Communication should target all levels of the organization to improve awareness of individual responsibility in day-to-day activities and the commitment of the organization to environmental issues. Some communication can also go beyond the organization to suppliers, customers, communities, and shareholders.
The ISO 14001 EMS standard
The most well-known and accepted EMS is the ISO 14000 series of standards on environmental management established by the International Organization for Standardization (ISO, 1996) . ISO sees establishment of an EMS as essential to determining environmental policy, objectives, targets, and procedures. ISO 14001 Environmental Management Systems -Specification with Guidance for Use is the main document related to whole systems (ISO, 1996) . ISO defines an EMS as "that part of the overall management system which includes organizational structure, planning, activities, responsibilities, practices, procedures, processes and resources for developing, implementing, achieving, reviewing, and maintaining [the organization's] environmental policy" (ISO, 1996) . ISO claims its framework provides "for continuous improvements of environmental performance" (ISO, 1998) . ISO states that organizations can achieve several benefits from implementation of the ISO EMS. These benefits include reduced cost of waste management, savings in consumption of energy and materials, lower distribution costs, and an improved corporate image among regulators, customers and the public (ISO, 1998). The ISO 14001 EMS standard has received acceptance as a worldwide standard indicating commitment to environmental performance improvement. As of December 2000, over 22,000 individual certificates for EMS conforming to the ISO 14001 EMS standard had been given worldwide (ISO, 2001) . Many other facilities have implemented a conforming EMS but have not been certified by a third party. As the ISO 14001 standard continues as the leading framework for EMS, especially in multiple facilities of single organizations, it provides a mechanism for instituting internal corporate environmental benchmarking.
Limitations of EMS for benchmarking
These four components of plan, do, check, and act form the backbone of most EMS. The final form of any EMS will depend on the characteristics of the organization -its business and operations, as well as its commitment to Environmental management systems environmental issues. Since the components of an EMS follow the same stages of benchmarking practices, using an EMS for internal corporate environmental benchmarking is logical. However, this general EMS framework, and specifically the ISO 14001 standard, lacks some key elements that allow corporate level comparison of operations across facilities in an organization. First, the existing EMS frameworks do not require common environmental performance goals. Instead, facilities establish goals specific to their operations and impacts. The ISO 14001 EMS standard was puposely written to be flexible, allowing facilities across industries and of various sizes and under varying regulatory requirements to follow the guideline. This flexibility allows facilities to direct efforts at significant environmental problems that may be unique to their operations and business strategy. Emission levels for pollutants or performance goals are not established; instead objectives should be consistent with environmental policy. Since the goals and targets of the EMS are self-selected by a facility, the focus and effect of the EMS may be very different, even for facilities in the same firm. For example, consider two processing facilities of the same firm. One in the east of the USA may determine that wastewater effluent is a top priority based on existing regulatory pressure for local waterways, whereas in the west energy efficiency may be seen as a main concern given the demand for electricity in the area. While each facility may meet the goals of its EMS, comparing the overall environmental performance of the two facilities is impossible since each is focusing on different goals. Facilities can also set absolute goals within their EMS (e.g. reducing energy consumption by 10 percent). The goal does not consider the level of production and changes in environmental performance that might be achieved via lower production levels. Again, the setting of goals makes it difficult to compare the achievements individual facilities have made.
Next, the operation of an EMS is typically self-contained within a facility. All documentation, records, audit results and other materials reside within the boundary of the facility and do not have to be widely shared. The level of management that initially implemented the system must carry out the management review. For a facility-level system, the management review team is likely to be the top management of the facility, not corporate personnel. Audits, reviews, and assessment of progress can be undertaken at variable frequencies and times. Results of progress or performance levels are not disclosed. Consider again the two processing facilities on opposite sides of the USA. Each will have its own procedures and records, and personnel at each facility will complete auditing. Management personnel at each facility will complete the management review, and results will be communicated often within the facility only. One review may occur months before the other. Each single facility within an organization can implement and operate the system independent of other EMS at facilities elsewhere in the organization. The closed nature of the EMS established within a facility and the varying evaluation schedules do not readily allow corporate benchmarking.
Another consideration for organizations with common EMS frameworks is the extent of corporate involvement with their implementation and operation. Current EMS frameworks, including ISO 14001, do not specify how a firm should establish systems at various facilities nor how these systems can work together. For some firms, individual facilities have chosen to implement an EMS even though the corporate parent may not require or encourage it. Other firms may initiate corporate directives to implement an EMS at facilities, but not provide central support or regular evaluation of how the systems are operating. These corporate personnel may feel that the self-directed EMS with their facility-level reviews are sufficient for maintaining proper operation. Again, recall the two US processing facilities. The maintenance and operation of the two EMS is working at each facility. Reporting of management review results to a corporate level office will occur at different times in the year based on their review schedules. Information in the report would focus on the EMS of the specific facility, not others. That the systems are operating and being maintained may be sufficient evidence for top management.
For a facility following an ISO 14001 EMS, the standard does not have specific requirements for data collection and dissemination on environmental performance efforts. Most of the documentation related to an ISO 14001 EMS consists of procedures for completing activities that have environmental impact or the potential to create environmental impact. Procedures are required for identification and maintenance of environmental records, which should include training records and results of audit and review activities. Another guidance document in the ISO 14000 series is ISO 14031 environmental performance evaluation. This guidance document provides information on using environmental performance indicators as a management tool to assess performance of a facility. As with other components of the ISO 14000 series, this guidance on environmental performance evaluation is flexible and nonprescriptive, but does provide information on establishing indicators, collecting data, and evaluating performance (Master, 1996; Kuhre, 1998) . Still, two points should be made. First, a facility does not have to use the ISO 14031 guidelines for evaluation, and second, even if a facility does use the guidelines, the implementation may be quite different from other facilities in the firm. Overall, if the information to compare facility performance is not available via the EMS requirements, benchmarking can not be completed.
Adopting an EMS for benchmarking
For corporate environmental benchmarking, firms must carefully consider the instruction given to facility leaders in establishing an EMS so that these limitations can be overcome. Whatever form an EMS may take, organizations Environmental management systems have an opportunity to benchmark operations as facilities continue to implement it. The key consideration is to include in the EMS elements that provide the information necessary for comparison on environmental performance. The common stages of an EMS are the initial focus here, but individual organizations may need to consider how other components of their systems can be augmented or adopted for benchmarking purposes. The focus here is on internal corporate environmental benchmarking -using the EMS implemented across facilities of a single organization as a basis for a benchmarking system. The structure assumes that the EMS has some corporate level support and oversight. A first step in orienting an EMS towards corporate environmental benchmarking is in the planning stage. First, the policy should include language that will define the need to continually and regularly compare the environmental performance of the corporation, the divisions, and the individual facilities across the company. The policy should describe the means for doing this comparison, such as requiring data collection and reporting to top management on a monthly or quarterly basis. By placing benchmarking in the policy, a corporation sets the tone for the remainder of the EMS.
Second, the EMS involves assessing environmental impacts and setting goals for environmental performance improvement. As individual facilities identify their environmental impacts and prioritize their impacts based on local situations and regulations, a myriad of goals may be established. One facility near a fragile waterway may deem reduction of wastewater effluent concentrations an important goal, while another near a large metropolitan area may consider reduction of air emissions essential for the community. While the EMS may help each of these facilities meet their targeted reductions and improve their overall environmental performance, comparing the efforts and performance of the two facilities using the EMS is impossible.
While each individual facility implementing an EMS will have different environmental impacts, an organization should consider a common goal set for benchmarking purposes. These common goals can serve two purposes. First, the common goals can match any overall corporate environmental goals that may have been established. In this way, the organization is assured that the corporate goals are included in the focus of the EMS and are part of the intended environmental performance improvements. For example, if the corporation regards reduction in hazardous waste disposal as a serious issue, each facility EMS can establish a goal of reducing their individual hazardous waste disposal amounts. Second, the common goals permit comparison of the various facilities in terms of their current status of environmental performance and their efforts at improvement.
The common goal set can be used at various levels. Each facility may be asked to include one goal, such as reduced energy consumption, in their EMS, allowing a corporate-wide comparison of energy efficiency programs. Each facility in a product division may be asked to set a separate, common goal that addresses an environmental impact specific to their operations. For example, a pulp and paper manufacturer may have all forest management areas set a goal to increase acres reseeded, all pulp manufacturing locations set a goal to reduce wastewater effluent concentrations, and paper manufacturing locations set a goal to minimize air emissions. At the same time, facilities can establish other goals that address the unique operational or regulatory issues they may encounter.
The establishment of common goals across the facility EMS can assist benchmarking efforts in other ways as well. The goals can establish common definitions for environmental impacts. The common definitions would eliminate differences in how various national regulatory systems characterize certain wastes. Corporations can identify a single definition and specify the type of waste or emission or material to be included in the EMS in determining the performance level of each facility. Then, the resulting information about performance from each of the facilities can be compared. Another way common goals can be used for benchmarking is by allowing aggregation of performance at various levels. Performance levels of facilities in a single division can be aggregated to allow comparison of division performance on a single metric. Likewise, facilities in the same region or nation can be grouped together to compare performance. The common goals of the individual facility EMS can bring a unity to the corporate efforts in worldwide environmental performance improvement.
The targets for the common goals should be stated as both absolute values and as normalized metrics to allow the relative performance of facilities to be compared. For example, if reduced energy consumption is the goal, targets should be stated in total or percentage of kilowatt-hours and in kilowatt-hours per unit produced. These targets enable fair comparisons across facilities. The normalized metrics avoid achieving decreases in environmental impacts by decreased levels of production. They also permit facilities of different production capacity to be compared fairly, as larger facilities may be able to achieve larger absolute decreases than smaller facilities. Since the metrics will only be used for internal purposes, use of production levels can be done without violating proprietary issues.
In the next "do" stage of EMS implementation, the unique operations at individual facilities will guide the development and final structure of each EMS. Each EMS will document and address procedures, personnel responsibilities, and regulatory requirements necessary to fulfill facility needs. One element that should be consistent across the EMS, however, is a requirement for regular data collection and reporting relating to the goals and targets established in the planning phase. A common procedure detailing the type of information to be collected, frequency of collection, responsibility for collection and reporting the information to a central location should be defined Environmental management systems for each EMS. Forms detailing the required information, manipulations of the data, aggregation across products or processes, etc. can be developed to ensure consistency in reporting data. The procedure can also define the timing and frequency of reporting data to central personnel. This will allow benchmarking to cover similar time periods across facilities. This common procedure assures that corporate environmental performance benchmarking can be completed as planned.
The remaining elements of the EMS, even though unique to a facility, can also serve to assist in benchmarking activities across the corporation. As facilities develop and operate their own EMS in this "do" stage, different procedures and practices will be developed for operations and environmental impacts. When leading facilities are identified through the benchmarking comparisons, the procedures and practices developed for the EMS can serve as models for improving activities at other locations. For example, if hazardous waste spills are higher than expected at several facilities despite the EMS, a facility without spills is an initial source of better practices. The EMS documentation at this exemplary facility can provide insight on how to improve performance elsewhere.
During the "check" stage of EMS development, the management review process of an EMS can become the central focus of using the EMS for corporate environmental benchmarking. At the facility level, the management review is likely to focus on the success of the EMS within the facility boundaries -were the targets established in the planning stage achieved? Did the facility encounter any non-conforming situations and were they rectified? Is the EMS functioning as desired? To compare the progress of the various facilities and complete the benchmarking across the corporation, a management review at the division or corporate level must be completed. The higher management review should go beyond the simple question of whether the facility EMS are functioning, but should focus on comparing the actual performance of the facilities.
This division or corporate level management review should utilize the data reported from each facility via the EMS procedures to collect and report environmental performance data on the common goals. The environmental performance data from the various facilities are centralized for benchmarking. The status of the facilities with respect to the common goals can be assessed. Management can answer such questions as, which facilities are leading in environmental performance? Which facilities have had the best improvement in performance since the last review? The answers to these questions can then lead to further investigation into facility operations.
At the same time, the corporation can benchmark whether corporate goals and targets have been or will be reached. The aggregated information from each facility can be examined to determine if improvements toward the common goals are occurring. The corporation can pinpoint their current status, and determine if greater resources need to be applied to reach the goals.
The final stage of adapting EMS for corporate environmental benchmarking is to implement changes to improve in the "act" stage. Results of the previous stage will lead the firm to areas where action is required. Based on the comparison of facilities overall and within divisions, best practices at the various sites can be transferred elsewhere to improve performance over the entire corporation. For leading performers, the procedures and activities identified to improve performance can be shared with lagging performers. The transfer of information can easily be done by using the documentation within the leading facility EMS as a concrete example for other facilities. Firms can also act to make changes to reach corporate environmental goals. By examining the performance levels at the individual facilities, the corporation can determine where resources are needed, and where the resources can be most effective. For example, firms can determine if pollution prevention processes need to be transferred between facilities to initiate better performance.
As the EMS is a continuous and evolving tool for a facility, the internal corporate environmental benchmarking completed via the EMS becomes a continuous and evolving tool for the firm. The facility EMS can provide regular and frequent data, allowing time trend analysis of performance. The firm can pursue better environmental performance as it continues to operate and maintain its overall EMS to provide essential information regarding operations over time. One potential downfall exists in adapting EMS for internal corporate environmental benchmarking. Once a facility finds itself above average in environmental performance compared to other facilities, the facility may no longer be motivated to improve performance further. This is a general shortcoming of facility benchmarking, however, and not unique to environmental performance benchmarking. The corporate leadership in establishing EMS for benchmarking can aid in encouraging continued improvement at facilities.
Conclusions
EMS provide an opportunity for firms to perform regular internal corporate environmental benchmarking. The current EMS frameworks, such as ISO 14001, allow common features to be established at facilities worldwide, despite varying operations and regulatory requirements. However, for effective corporate benchmarking to follow, several adjustments to these existing EMS frameworks must occur. First, common goals must be required of facilities in order to provide a basis for comparison. Second, procedures to collect information related to the goals and report this information to a central point within a specified time frame must be included in the requirements for each facility. Finally, management review must occur at a corporate level to assess Environmental management systems progress of the facilities and determine where action must be taken for future improvements. These changes in the framework of common EMS allow firms to address issues of variation in environmental priority and regulations across regions and nations using an accepted system. The adaptation of EMS for internal corporate environmental benchmarking requires only minimal adjustments to the system yet can provide an ongoing means of managing environmental issues across the firm.
